Figure S1: If you randomly place an atom (or coarse-grained bead) inside a typical simulation box there is a high probability it will be within σ of another atom (or bead). A point within the box was randomly selected in the final frame of the simulations of 128 POPC lipids and the distance to the nearest atom calculated and recorded. This was repeated 10 000 times and converted into a (A) probability of finding another atom at a distance x, (B) the probability of finding another atom less than a distance x and (C) the same probability, but plotted on a log-log scale. The analysis was repeated for the coarse-grained simulation, with the main difference being the beads were less densely packed. If we take as typical values of σ 0.24 nm and 0.47 nm for the atomistic and coarse-grained simulations, the probability of find another atom or bead within σ is 0.97 and 0.99, respectively. The results for the atomistic simulation is plotted in red, whilst that of the coarse-grained simulation is plotted in blue. The five test proteins are modelled using both (A) atomistic and (B) coarse-grained representations. In all cases the results of eleven simulations spanning values of α from 0.0001 to 10 are plotted using a colour scale that smoothly progresses from red to blue. Each set is also run for either N = 1 000 or N = 10 000 timesteps. For clarity the results of only one of the three repeats for the shorter simulations are plotted. Here b = 2; the same analysis for b = 1 can be found in Figure 6 of the main body of the paper. Figure S6 : We embedded the five test membrane proteins into both the coarse-grained and atomistic simple POPC bilayer using g membed. The initial configuration was identical to that used to start the alchembed simulations. We were unable to get g membed working for GROMACS 4.6.x or 5.0.x so used version 4.5.5.
(A) Alchembed is slower than g membed in GROMACS but works for all the test cases, (B) has smaller forces during embedding and (C) leads to a smaller number of lipid or water atoms (or beads) being within 0.24 nm (or 0.47 nm) of the protein at the end of the embedding process. The variation of the number of close contacts with λ can be found in Figure S7 and the timings are given in Table S1 . Both cases used N = 1000. ten equal blocks and S z calculated for all frames within each block. The resulting ten traces are plotted and coloured using a scheme that progresses from red at the start of the simulation to blue at the end. To facilitate plotting some measure of lipid order as a time series, the value of S z is plotted at carbon 8 in Figure 7 of the main body of the paper. proteins and the remainder of the system are "switched-on". The entire process took 48 minutes on a 6-core multi-threaded Intel Xeon E5 workstation CPU, which is fast given there are 2.1 million coarse-grained beads in the simulation. To demonstrate that the proteins are stably inserted into the undulating lipid bilayer a 250 ns molecular dynamics simulation was subsequently run starting from the final alchembed configuration. As expected the proteins diffuse on the surface of the bilayer whilst the bilayer continues to undulate ( Figure S9 ). 
